Sugarcane bagasse as raw material were treated on chemical delignification with NaOH and used for Simultaneous Saccharification and Fermentation (SSF). SSF was incubated during 5 days by adding Sacharomyches cereviceae, cellulose enzymes (Trichoderma reesei) and nutrients. The variable of this research was the cellulose enzyme variation of 10-60 fpu with 10 fpu on intervals. Optimal results were obtained on 60 fpu which producing ethanol content of 1.3544% or dry weight conversion of 21.3724 g/L with potential prediction shaped on logarithmic equation. In the advanced prediction can be obtained approximate optimal value of enzyme contents on 96.6802 fpu.
Introduction
Population growth results increasing in energy consumption. For many years, people depend on fossil energy which is non-renewable resource and polluters. The increase in energy consumption is not proportional with supply in the world. Those problems encourage scientist to find out new energy resource to be an alternative energy, such as bioethanol for gasoline replacement.
Bioethanol manufacturing technology develop more rapidly at this time. One of them is the second-generation bioethanol production technology based on lignocellulosic materials. Sugarcane bagasse is one of the lignocellulosic materials potential and widely available as part of the sugar factory waste. This technology was cheaply on production cost and safely on environment because using biomass waste such as bagasse sugarcane or palm oil empty fruit bunch [1] . The huge availability of biomass waste were new potential of energy resource using physical, chemical or biological conversion [2] .
Sugar Factory, PT Madubaru, at Bantul -Yogyakarta was the biggest sugarcane industry around Yogyakarta district. They produce huge solid waste, one of them is bagasse cane. They need 350,000 -400,000 tons per year sugarcane to produce sugar regularly. The sugarcane production results 5% sugar, 90% bagasse cane waste, molase (sugar sludge waste) and water. Sugarcane bagasse is one of lignocellulosic materials potentials due to the compound composition of bagasse cane waste were cellulose (52%), hemicellulose (20%) and lignin (24%) [3] . Lignocellulosic resources contain lignin, cellulose, and hemicellulose [4, 5, 6] . Lignin is complex molecule which constructed of phenylpropane and methoxy groups and a non-carbohydrate polyphenolic substance [5, 7] . Two main processes were involved in the production of bioethanol from lignosellulosic residues are the hydrolysis of cellulosic and hemicellulosic to deliver reducing sugar and sugar fermentation into ethanol [8] .
Lignin protect the cellulose and hemicellulose from enzymatic hidrolylis [9] , so the pretreatment on lignosellulosic is important. Pretreatment will remove lignin and enhance cellulose fraction on biomass. There are many methods such as chemical, physical, and biological to pre-treat lignocellulosic. Furthermore, saccharification and fermentation are conducted at one flask that called simultaneous saccharification and fermentation (SSF). The advantage of this method are monosaccharida can convert to be ethanol simultaneously and reduce equipment cost. Idea of SSF declared by Gauss et al. in the patent at 1976 [10] . Based on previous research, SSF process of sugarcane bagasse resulted the highest ethanol at 3,249 g/L or 5.6 % per mass of bagasse with 1% (v/v) addition of hydrochloric acid [1] . The purpose of this research was to determine optimum value of cellulose enzyme in the simultaneous saccharification and fermentation of sugarcane bagasse.
Material and method

Material preparation
Fresh sugarcane bagasse was got from PT Madubaru, a sugar industry, Bantul, Yogyakarta. Sugarcane bagasse were delignificated chemically with 1N NaOH on 2 hours reflux and heating
Simultaneous saccharification and fermentation (SSF)
Medium for SSF as much as 20 ml consisting of delignificated bagasse samples (1 gram); nutrients (NH 4 )2HPO 4 (3.44 ml), MgSO 4 .7H 2 O (0.17 ml), yeast extract (6.88 ml); citrate buffer (pH 5.0); cellulose enzymes (10-60 fpu) and 25% (v/v) of yeast Saccharomyces cerevisiae. SSF conducted with an incubation period of 5 days.
Analysis of ethanol concentration
Ethanol content was determined using Gas Chromatography (GC) type HP 5890 at Mathematics-Chemistry Laboratory-Gadjah Mada University Yogyakarta
Result and discussion
Sugarcane bagasse as raw material of bioethanol production has been calculated sugar reduction concentration of 0.003 mg/ml, so the sugar fermentation process which converted into alcohol can be ignored due to its very small. Before the SSF, sugarcane bagasse pre-treatment with chemical method delignification using NaOH was conducted. Contents of cellulose, hemicellulose and lignin were determined by the Chesson method [11] . Delignification results of sugarcane bagasse with chemical methods was shown in Table 1 . Based on Table 1 , it was known that lignin content reduction of 17.838% and hemicellulose content of 9.222%. It was happenned due to lignin and hemicellulose were dissolved in NaOH solution. On the other hand, cellulose content increases on 31.291%. This escalation occurs due to cellulose undissolved in the NaOH solution, so that the fiber component of the total mass bagasse is dominated by cellulose.
Bagasse delignification results were used as raw materials of the SSF process. SSF process was conducted in 20 ml tube. Each tube contains 1 gram of sugarcane bagasse, yeast (Sacharomyces cereviceae), variation of cellulosic enzyme based on Tricodherma riisei (10, 20, 30, 40 , 50, 60 fpu) and nutrients. SSF process was conducted for 5 days and the results was shown in Figure 1 and 2. The harvest contents of ethanol were determined using Gas Chromatography (GC). Chart of the highest yield analysis (60 fpu) is shown in Figure 2 . In Figure 2 , it can be seen that the ethanol peak appears at 2.537 minutes, while the peak appearing at 2.795 minutes is propanol peak which used as control in the analysis. It was also conducted control variable without enzyme (0 fpu) with similar with the standards ingredients. The control was conducted to determine the amount of ethanol which converted from glucose which added in yeast nutrient. The result is equal to alcohol content of 0.1372% or dry weight conversion of 2.1650 g/L. This suggests that the actual conversion of cellulose to ethanol is difference of sugarcane bagasse existing value in the Table 2 with the control variable. The complete SSF results of ethanol content was shown in Table 2 . Based on Table 2 , it can be seen that the higher enzymes contents have comparation with the higher ethanol conversion results. Trend of increasing ethanol contents product is shown in Figure 3(a) . Based on Figure 3(a) , the trend of increased contents of ethanol can be made two types of equations. They are linear equation with values : y = 0.309x + 4.0666 and logarithmic equations with values : y = 8.8985 ln(x) -15.364. From both equations, the better accuracy rate is logarithmic equation. This suggests that the increased contents of ethanol yield will reach the optimum value. This condition also can be seen through the difference of dry weight conversion in comparation with previous/lower variable of enzyme contents (DWC n -DWC n-1 ). This trend is downward trend as shown in Figure  3 
Conclusion
Optimal results were obtained by the cellulose enzyme on 60 fpu by 1.3544% ethanol concentration or conversion of dry weight by 21.3724 g/L with continued optimization potential prediction shaped logarithmic equation. In the advanced prediction can be obtained approximate optimal value enzyme contents on 96.6802 fpu. On further research, it is recommended to conduct further variables of cellulose enzyme as verification of predictions which have been made in this research.
